Introduction: In the Indian subcontinent and Arab Gulf, coronary artery disease is affecting younger persons at greater rates. Few studies have focused on young ST-elevation myocardial infarction (STEMI) patients in these regions. We examine the clinical profile and treatment of STEMI patients aged <40 years.
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Disclosure: Authors have nothing to disclose with regard to commercial support. persons at greater rates [1, 2, 3] . A number of studies have compared risk factors, clinical presentation, and in-hospital outcomes between young and older acute ST-elevatoin myocardial infarction (STEMI) patients [2, 4, 5] . Risk factors such as male sex, smoking, family history, dyslipidemia, hypertension, and diabetes milletus (DM) are associated with STEMI in patients aged <40 years. These studies have often grouped younger and older patients together [5, 6, 7, 8, 9] . Younger patients present with a different pattern compared with older patients, resulting in different treatment strategies and outcomes [1, 3, 5] . A few studies have focused specifically on young STEMI patients in the Indian subcontinent, but few have focused on Abu Dhabi and the Middle East. Panduranga et al. [10] showed that patients from these two regions have distinctly different clinical profiles. However, very little research exists that characterizes young STEMI patients in the Arab Gulf region [11] . Furthermore, Abu Dhabi, owing to its large immigrant workforce, has a unique demographic makeup that includes many individuals from the Indian subcontinent. To assume that the Abu Dhabi patient population conforms broadly to Arab Gulf profiles could, therefore, be inappropriate. To develop adequate treatment strategies for young STEMI patients in Abu Dhabi, it is important to understand how their clinical profiles and risk factors may differ from their counterparts in the Arab Gulf and other regions. We therefore examine the clinical features, risk factors, medical history, inhospital events, and mortality in STEMI patients aged <40 years who were treated at four hospitals in Abu Dhabi. We also examine dyslipidemia, hypertension, and DM history versus at presentation, to determine the prevalence of undiagnosed conditions detected on admission.
Methods

Selection and description of participants
This study uses a subset of the sample for a larger study on STEMI treatment in Abu Dhabi, United Arab Emerates (UAE). The results of the larger study have been reported elsewhere [12] . Over a period of 18 months, data were collected from 587 consecutive STEMI patients treated at four hospitals in Abu Dhabi. Of these, 77 were aged <40 years and were included in the present study.
Inclusion criteria for the full sample were as follows: patients must have arrived at the hospital with STEMI and must have received primary percutaneous coronary intervention treatment for coronary flow restrictions. For this smaller study, the additional inclusion criterion was that patients must have been aged <40 years of age at the time of treatment. Exclusion criteria were as follows: patients were excluded if they arrived in cardiac arrest, arrived without STEMI, received thrombolytics or treatment with medication only, or were referred for immediate coronary artery bypass grafting surgery.
Electronic medical records were used to identify eligible participants. Consent was obtained from all STEMI patients at the time of treatment, whether or not they met all eligibility criteria, with the cooperation of the four participating hospitals. The researcher had access to electronic medical records and contact information for all consenting participants. At the end of the 18-month period, ineligible participants were removed from the data set on the basis of the criteria listed, resulting in a final sample of 587 for the full study and 77 for the present study.
All four participating facilities provided ethics approval prior to the commencement of data collection, as follows: Sheikh Khalifa Medical City [REC.21.10 (RS232)], Mafraq Hospital (no approval reference number), Tawam Hospital (12/73[CRD 205/12]), and Al Ain Hospital (no approval reference number).
Technical information
Data were collected using electronic medical records. Prior to data collection, the study was approved by a university Institutional Review Board and consent obtained from the hospitals. Written, informed consent was obtained from patients in-hospital. The variables measured were as follows: (1) demographic variables included sex, age (20-29 years, 30-39 years), and nationality;
(2) treatment time variables included door-toelectrocardiogram time, door-to-balloon time, and total ischemic time; (3) treatment variables included STEMI site, number of vessels (single or multiple), and stent type (bare-metal or drugeluting). Data were also obtained for 12 STEMIassociated medical history factors, including smoking and hypertension (systolic blood pressure 140 mmHg and/or diastolic blood pressure 90 mmHg); five dyslipidaemia risk factors [elevated cholesterol (>5.0 mmol/L), elevated triglyceride (>1.7 mmol/L), decreased high density lipoprotein (HDL; <1.0 mmol/L), elevated owdensity lipoprotein (LDL; >3.0 mmol/L), and body mass index (BMI)]; eight in-hospital events (e.g., death, cardiac arrest); 15 discharge statuses (e.g., discharged to home, discharged with aspirin); and number of days spent in the coronary care unit. Because the data for the present study were drawn from a larger dataset designed to study transportation modes and treatment times among STEMI patients, certain potentially important variables, such as family history of coronary artery disease (CAD), were unavailable. This is discussed in more detail as a limitation later in this article.
Statistics
The goal of this study was to describe the clinical profile and treatment strategies for young STEMI patients in Abu Dhabi. Therefore, and because the sample was extracted from a larger STEMI sample, only descriptive statistical analyses were conducted. All analyses were conducted using SPSS version 23.0 software (IBM Corporation, Armonk, NY, USA).
Results
Demographics
Of STEMI patients aged <40 years, 98.7% (n = 76) were men. The majority (85.7%, n = 66) were between 30 years and 39 years of age. About two-thirds of patients (77.6%, n = 59) were from Bangladesh, India, Sri Lanka, and Pakistan. Only 12 patients (15.8%) were from all the Arab Gulf nations combined, including the UAE. Other demographic details, including occupation and marital status, were not available. These demographic details, in addition to language data, are summarized in Table 1 . Table 2 presents medical history and risk factor results. Fifty-nine patients (76.6%) had at least one modifiable risk factor. Smoking was the most common, with 61.0% (n = 47) of patients reporting that they were active smokers at admission. The next most common factor was hypertension, which affected 19.5% (n = 15) of patients. DM was present in only five (6.5%) patients. Of the risk factors that were measured in-hospital, decreased HDL affected the most young STEMI patients (70.1%, n = 54), followed by elevated LDL (29.9%, n = 23). Additionally, BMI data were available; the mean for the sample was 26.3 ± 4.4. For Asian ethnic groups, it has been proposed that BMI > 25 should be considered obsese [13] . By this standard, the sample average BMI falls in the obsese range ( Table 2) .
Medical history and risk factors
STEMI profile and treatment times
All patients received primary percutaneous coronary intervention, since other treatment modalities were excluded from the study. Table 3 presents STEMI profile, treatment time, inhospital events, and discharge data. The majority of STEMIs were located at the anterior (47.4%, n = 36) or inferior (30.3%, n = 26) walls. Fortyseven patients (61.8%) had STEMI in a single vessel. Drug-eluting stents were most commonly inserted (72.7%, n = 56), followed by bare-metal stents (11.7%, n = 9). Two patients (7.5%) died in the hospital; five (6.5%) experienced cardiac arrest.
The median door-to-electrocardiogram time was 5 minutes [standard deviation (SD) = 15.0], and the median door-to-balloon time was 86.5 minutes (SD = 46.4). The average total ischemic time was 377.3 minutes (SD = 343.0). On average, patients spent 7.2 days (SD = 13.4) in the coronary care unit. After excluding 15 outliers, the mean coronary unit stay was 4.4 days (SD = 2.7). Of the surviving patients, 100% (n = 75) were discharged to home. The majority were discharged with prescriptions for statins (94.7%, n = 71), beta blockers (90.7, n = 68), clopidogrel (85.3%, n = 64), and angiotensin-converting enzyme inhibitors (70.7%, n = 53). Table 3 lists the frequencies of other medications. Table 4 presents a cross-tabulation of four lipid statuses (overall cholesterol, triglycerides, LDL, and HDL) according to whether patients had a history of the condition or whether first detection was made at the time of the STEMI event. Of the 60 patients who had no history of hypertension, 36.7% (n = 22) were diagnosed with hypertension during their STEMI treatment. Elevated LDL and lowered HDL were also concerns; 28.6% and 18.8% of those with no history, respectively, were diagnosed in hospital.
Lipid history versus in-hospital lipid status
Discussion and conclusions
Unlike other recent research characterizing the clinical profile of acute myocardial infarction (AMI) in young adults in developing countries [8, 14] , this was a multicenter study. Additionally, to our knowledge, no such studies have specifically focused on STEMI among young adults in Abu Dhabi. Because STEMI is one of the most common causes of cardiac mortalities [15] , it is important to understand the clinical characteristics and risk factors involved in STEMI among young adults.
Demographic and STEMI site results mirror findings from other studies [2, 6, 7, 8, 9, 14] . Existing studies on young AMI patients in the Arab Gulf and Indian subcontinent regions have not examined treatments. Among our sample, drugeluting stents were used more frequently (72.7%) than among the broader population of patients from the Second Gulf Registry of Acute Coronary Events, where drug-eluting and bare-metal stents were used in 56.6% and 40.6% of cases, respectively [16] . In our sample, only five participants (6.5%) received angiography only in the catheterization lab or were not treated for flow restrictions (Table 3 ). Previous studies have not reported this statistic.
The rate of angiotensin-converting enzyme inhibitor prescription in this study (70.7%) was similar to that among patients of all ages in the first Gulf Registry of Acute Coronary Events study (69%) [17] . However, beta blockers were prescribed in only 74% of cases, compared with 90.7% in this study. Aspirin was used in 94% of cases, compared with only 12% in this study. These differences may be attributable to national variation or to increased availability of beta blockers in Abu Dhabi. However, they may also reflect a tendency to focus on shorter-term therapies, with increased emphasis on risk-factor reduction among young AMI patients [6] .
With respect to risk factors, the majority the samples had at least one conventional risk factor; only eight (11.4%) had no risk factors. The impor-tance of tobacco use as a risk factor among young STEMI patients is well documented [7] . In this study, smoking was the most prevalent medical history factor (61%). This proportion is closely in line with recent studies of young AMI patients from the Indian subcontinent [3, 14] , confirming the importance of efforts to reduce smoking among the younger population in the Indian subcontinent and Arab Gulf region.
Dyslipidemia and hypertension in conjunction with smoking are strongly associated with premature CAD [7] . Less than 10% of this sample had a documented history of dyslipidemia. However, at the time of presentation, 70.1% of patients had low HDL, 29.9% elevated LDL, cholesterol. Similarly, about one-fifth of patients had a history of hypertension, but twice that presented with hypertension ( Table 3 ). This suggests that, among young adults who use tobacco, there is a need for improved screening for CAD and STEMI risk factors. The in-hospital figures for lipid status and blood pressure reflect time of presentation; figures at discharge were not available. Therefore, it is possible that the pain of the STEMI event itself caused a temporary increase in blood pressure, accounting for some of the difference in history of hypertension versus hypertension at presentation. This limitation does not apply to dyslipidemia. Earlier detection and treatment of dyslipidemia and hypertension could prevent acute cardiac events among individuals aged <40 years with multiple risk factors.
This study is subject to certain limitations. First, the sample size of 77 does not allow for generalizable conclusions; future research should confirm findings in larger samples. Second, some potentially important variables were unavailable, notably family history of CAD, genetically elevated lipoprotein (A) status [8] , and hypertension status at discharge. Future research including these variables is warranted. Third, owing to the demographic makeup of Abu Dhabi, the majority of patients came from the Indian subcontinent; therefore, this study may obscure regional differences in Emiratis. To confirm the clinical profile of STEMI among young Emiratis, future research should limit samples to UAE nationals. Finally, because this study was preliminary and descriptive, no data are presented regarding statistical significance or correlations.
To summarize, the following conclusions are drawn from the study. First, drug-eluting stents are used more frequently among young STEMI patients in Abu Dhabi than among the broader population of the Arab Gulf, and both beta block-ers and aspirin were prescribed much less frequently, suggesting that short-term therapy and risk factor reduction are emphasized in this population. Future longitudinal research should address the effectiveness of this strategy among young Abu Dhabi patients. Second, there may be a need for improved screening for CAD and STEMI risk factors among young smokers in Abu Dhabi. Such efforts could reduce the incidence of premature CAD and acute cardiac events. Finally, further research is warranted among this population, especially to include other potential variables of interest. This study has begun to address a gap in literature regarding young STEMI patients in the demographically unique setting of Abu Dhabi.
